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Abstract 
 
This paper presents a sensorimotor account of music-colour synaesthesia, proposing a 
radically different perspective than is commonly provided. Recent empirical and 
theoretical work in music cognition moves away from cognitivist accounts, rejects 
representationalism, and embraces an embodied standpoint. It has been shown that 
some forms of synaesthesia may be elicited from a concept alone and are often 
accompanied by shapes and textures. It is from this perspective that a skilful 
engagement with the environment and relevant sensorimotor contingencies may be 
identified. Here the role of embodied and enactive perception in general music 
cognition is extended to music-colour synaesthesia, and an argument is made for how 
the attributes of bodiliness and grabbiness might be found in a sonic environment, 
and how music listening might be perceived as an act of doing. 
 
 
Key words:  synaesthesia; music; music-colour; sensorimotor; cognition 
 
 
 
 
Coloured hearing, or chromesthesia, is an umbrella term that includes music-colour 
synaesthesia (Ward, Huckstep & Tsakanikos, 2006). Synaesthesia has been described 
as ³a union of the senses´ (Cytowic, 2002, p. 325) arising from the stimulation of one 
sense (an inducer) triggering a reaction in an unstimulated second sense (a concurrent; 
*URVVHQEDFKHU	/RYHODFHThis article examines the congruence between 
general music cognition and synaesthesia, interpreting music-colour synaesthesia 
within the broader frameworks of embodied and extended music cognition, in which 
action and interaction with the environment are central to music perception. It argues 
that music-colour synaesthesia is best understood DVDVHQVRULPRWRUSKHQRPHQRQ
UDWKHUWKDQXQGHUVWDQGLQJLWDVDSDUWLFXODUQHXURORJLFDOFRQGLWLRQThis view 
resonates with recent research in embodied and enactive music cognition, moves 
away from traditional cognitivist accounts, rejects representationalism, and embraces 
a more situated standpoint (Krueger, 2009, 2011, 2014; Loaiza, 2016; Maes et al., 
2014; Reybrouck, 2014, 2017; Schiavio et al., 2017; Schiavio et al., 2018; van der 
Schyff et al., 2018). 
 
In order to come to a balanced perspective on music-colour synaesthesia as a 
sensorimotor phenomenon, this articleSURYLGHVILUVWDEULHIRYHUYLHZRIWKH
SKHQRPHQRQRIV\QDHVWKHVLDIRFXVLQJRQPXVLFFRORXUV\QDHVWKHVLD1H[W
GHYHORSPHQWVRIUHVHDUFKLQJHQHUDOPXVLFFRJQLWLRQDUHRXWOLQHGWKDWGHVFULEH
HQJDJHPHQWZLWKPXVLFLQFOXGLQJPXVLFOLVWHQLQJDVDQDFWRIGRLQJ7KHWKLUG
VHFWLRQGLVFXVVHVKRZPXVLFFRORXUV\QDHVWKHVLDPD\LQGHHGEHH[SODLQHGIURPD
VHQVRULPRWRUSHUVSHFWLYH7KHILQDOVHFWLRQGLVFXVVHVFKDOOHQJHVSUHVHQWHGE\
V\QDHVWKHVLDWRVHQVRULPRWRUWKHRU\DQGKRZWKHVHPD\EHUHVROYHGDUJXLQJIRUD
VKLIWLQSHUVSHFWLYHRIPXVLFFRORXUV\QDHVWKHVLDIURPEHLQJUHJDUGHGDVVSHFLDOWR
EHLQJLOOXVWUDWLYHRIKRZW\SLFDOEXWLQGLYLGXDOLVHGPXVLFFRJQLWLRQPD\GHYHORS 
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SYNAESTHESIA 
 
Researchers are beginning to challenge the assumption that a single mechanism 
underlies all forms of synaesthesia (Auvray & Deroy, 2015), and Simner (2012), for 
example, rejects a one-for-all explanation. Although synaesthesia has been described 
as a merging of the senses, not all types are cross-sensory. Evidence shows that it can 
be activated by a concept alone (van Leeuwen et al., 2015); the inducer does not have 
to be physically present (Meier, 2014). For example, Dixon and colleagues (2000) 
found that synaesthetes responded to the concept of 7 triggered by the presentation of 
5+2 in the absence of the actual number, and Ward, Tsakanikos, and Bray (2006) 
found that the concept of musical notation was enough to elicit a synaesthetic 
response. These findings have led to the development of alternative theories such as 
ideaesthesia -UJHQV	1LNROLü1LNROLü009), meaning ³sensing concepts´ 
(Mroczko-:ąVRZLF] 	1LNROLü, 2014, p. 4), connecting sensation and phenomenal 
experiences, or qualia, with their conceptual triggers or semantic inducers. Qualia is 
the term used to describe the qualities of subjective experience associated with certain 
sensory stimuli (see Jackson, 1982). In music, this might include the difference in 
experience between a melody played on a piano and the same melody played on a 
French horn (see also Curwen, 2018). 
Synaesthetic experiences have been described by Wager (1999) as ³extra qualia´ (p. 
264) that manifest themselves differently from synaesthete to synaesthete. Attempts to 
explain extra qualia associated with synaesthesia challenge philosophies of mind such 
as representationalism: ³the view that the phenomenal character of an experience 
supervenes on its representational content [or] the way an experience seems to its 
subject is . . . the way the experience represents the world as being´ (Wager, 1999, p. 
263). Tye (1998) ventures that phenomenal character must be identical to its 
representational content. The challenge to representationalism posed by synaesthesia 
is that it appears at odds with reality. Experiencing green in response to music does 
not mean the music is actually green, nor that the synaesthete is experiencing green-
ness (Auvray & Deroy, 2015). There is much disagreement on this topic (see Curwen, 
2018).  
Differences between higher and lower synaesthetes, and between associators and 
projectors, further highlight the diversity of synaesthetic manifestations. The 
distinction between higher and lower synaesthetes was first proposed by 
Ramachandran and Hubbard (2001), based on evidence of cross-activation 
mechanisms operating at different times and in different locations in the brain. Lower 
synaesthetes were thought to process information at an early stage in the fusiform 
areas that manage form and colour perception, while higher synaesthetes were 
thought to process information at a later stage in areas that manage the conceptual 
aspects of colour. $VVRFLDWRUVGHVFULEHWKHLUH[SHULHQFHDVEHLQJLQWKHPLQG¶VH\H
(Dixon et al., 2004; Dixon & Smilek, 2005) or as knowing the colour (Ward et al., 
2007), while projectors claim to see colours projected outside the body into external 
space (Smilek et al., 2001). It appears reasonable to consider associators as higher 
synaesthetes and projectors as lower synaesthetes, but this has not been substantiated 
by research and in some studies the two dimensions of synaesthesia are shown to be 
orthogonal (Ward et al., 2007). The crucial distinction between associators and 
projectors lies in the experience of the concurrent, while that between higher and 
lower synaesthetes lies in the nature of the inducer. Lower synaesthetes can perceive 
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colours in their PLQG¶VH\Hand higher synaesthetes can be projectors. These 
examples, among many others, illustrate that the potential scope of music-colour 
synaesthesia is very wide.  
 
Coloured Hearing  
 
Tone-colour synaesthesia is the type of music-colour synaesthesia examined most 
often: single tones and chords, isolated from any musical context, elicit specific 
colours. It has been attributed to neurological mechanisms, specifically bottom-up 
processing (see Music-Colour Synaesthesia below). However, the synaesthetic 
experience of music is not just about the ability to assign a colour to individual tones 
or chords, nor is it just about sound (Mills et al., 2003). Timbre, tempo, and emotion 
mediate the experience, and some synaesthetes have to hear an entire musical piece to 
produce a synaesthetic response (Curwen, 2018). In this article I focus on higher, 
concept-driven, forms of music-colour synaesthesia. 
 
According to Peacock (1985) there are four broad categories of musical inducer: 
compositional style, timbre, tonality, and pitch (tone). Concurrents are almost always 
experienced as colour, but can also be experienced as shapes, spatial layouts, and 
textures (Eagleman & Goodale, 2009). Synaesthetes often experience more than one 
form simultaneously and in various combinations. For example, GS, the sole 
participant in Mills HWDO¶V (2003) study, experienced large blocks of darker colours 
when hearing heavy metal music, and unpleasant colour combinations when hearing 
music she disliked. The particular colours were influenced by changes in 
instrumentation or timbre, and higher and lower pitches were associated with lighter 
and darker colours respectively. She also experienced shapes, texture, and movement 
creating landscapes that she referred to as maps, that moved at speeds in accordance 
with the tempo of the music and were often easier for GS to follow than standard 
musical notation. 
  
There are some similarities between synaesthetic experiences and typical non-
synaesthetic cross-modal associations, such as those between pitch height and 
lightness (Eitan & Timmers, 2010; Ward, Huckstep, & Tsakanikos, 2006)  
and pitch height, size, and brightness (von Hornbostel, 1925; Marks, 1974; Marks, 
1987). Marks (1975) argues that the cross-modal mechanisms underlying synaesthesia 
and general cognition are so similar that the former can be seen as a kind of shorthand 
for the latter (p. 325).  
 
Music-Colour Synaesthesia and General Cognition 
 
Krueger (2011, 2014) argues that music helps individuals realise emotional and social 
experiences in everyday life. According to the original extended mind thesis (EMT), 
cognitive processes are not confined to the head, nor even the body, but extend into 
the external world (Clark & Chalmers, 1998): a pen and paper aids calculation, a cane 
helps the blind navigate, and musical instruments facilitate music production 
(Chemero, 2018). The EMT has been expanded to propose a dynamic coupling 
system between subject and environment (Sutton, 2010; Kirchhoff, 2012).  
Colombetti and Roberts (2015) explain that a ³self-stimulating, coupled relationship 
is instantiated´ (p. 1259) between a saxophonist and their instrument demonstrating 
that the relationship extends beyond ³skull and skin´ (p. 1244) to affective states: the 
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sound produced by the instrument affects the SOD\HU¶V emotional experience, 
influencing what they play next. Reybrouck (2017) suggests that musical sense-
making derives from the mediation of cognitive events by sensorimotor interactions 
with the physical world, which may be multimodal. The addition of a visual modality 
to an auditory modality may make a listener aware of previously hidden auditory 
information, modifying their perceptual experience. Interpreting synaesthesia in 
similar terms challenges the prevailing view that music-colour synaesthesia is a form 
of cross-sensory imagery with neurological origins.  
Notwithstanding the rarity of synaesthetic experiences, and their characteristic 
automaticity and consistency, music-colour synaesthesia may not be so different from 
typical music cognition. Barsalou¶Vperceptual symbol systems theory (PSS) explains 
how a conceptual system grounded in perception might work (1999, 2003). When 
people perceive objects, their basic sensorimotor experiences are captured as sensory 
symbols so that patterns of activation established during early sensory processing can 
be re-enacted subsequently. Conceptual systems derive from category knowledge, 
each category relating to a different component of experience (Barsalou, 2003). 
Individual concepts are the product of repeated re-enactments of the pattern of 
activation established when the object was perceived for the first time. These re-
enactments are only partial, however; certain elements of the original pattern of 
activation evoked by the perception of the object remain, but context determines the 
nature of each subsequent re-enactment, adding further multimodal sensorimotor 
information to previous perceptions of the object (Jacobson, 2013). As Zbikowski, 
2010) explains: 
«DVLPXODWRUIRUWKHFDWHJRU\RIFRQMRLQHGPXVLFDOHYHQWVDVVRFLDWHGZLWKWKH
term ³perfect authentic cadence´ could be established simply through multiple 
encounters with exemplars of the category . . . such a simulator would not only 
include auditory information, but also extend to sensorimotor information 
about the feeling of performing these events . . . introspective states associated 
with such cadences, and physical responses to hearing them (Zbikowski, 2010, 
pp. 35-36). 
 
In music-colour synaesthesia, the concurrent might be mediated by new information 
that influences the conceptual content of the stimulus. This information might consist 
of timbre, emotion, tonality or musical style (Mroczko-:ąVRZLF]	'DQNR). 
There are many different types of synaesthesia, however, and in accordance with 
Simner (2012) who argues against a one-for-all explanation, and Auvray and Deroy 
(2015) who suggest that each type be considered separately, my aim here is not to 
propose a single underlying mechanism. Some synaesthesias may be of neurological 
origin, others genetic. Nevertheless, it is likely that higher, concept-driven forms of 
music-colour synaesthesia are based on experience, albeit to varying extents.  
MUSIC COGNITION 
 
Cognitivist Approaches 
 
&RJQLWLYLVWDFFRXQWVRIPXVLFDOH[SHULHQFHSURSRVHUHSUHVHQWDWLRQVDQGFRPSXWDWLRQV
EDVHGRQDQLQSXWRXWSXWPRGHO /HUGDKO	-DFNHQGRII1XVVEDXPWKH
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VHQVRU\V\VWHPUHFHLYHVDVWUHDPRIH[WHUQDOLQIRUPDWLRQIURPZKLFKLQWHUQDO
UHSUHVHQWDWLRQVRIWKHUHDOZRUOGDUHFUHDWHGLHPXVLFSURFHVVLQJ7KH\GRQRW
FRQVLGHUWKHUROHRIWKHERG\)RGRUDUJXHGIRUWKHPRGXODULW\RIPLQGZKLOH
PRUHUHFHQWQHXURORJLFDOH[SODQDWLRQVIRFXVRQWKHUROHRIDUHDVRIWKHEUDLQWKRXJKW
WREHVSHFLDOLVHGIRUPXVLFHJ3HUHW]	&ROWKHDUW7KHVHH[SODQDWLRQVDUH
FULWLFLVHGHJ'L3DRODHWDO)XFKV*DOODJKHU9DUHODHWDO
\HWWKHLUFRUHWHQHWVDUHVWLOOHQGRUVHG)RUH[DPSOH+XURQH[SODLQV
PXVLFDOH[SHULHQFHLQWHUPVRIDQLQWHUQDODSSUDLVDOPHFKDQLVPEDVHGRQ³VRPHVRUW
RIZHLJKWHGVXP´SRIGLIIHUHQWUHSUHVHQWDWLRQVRIOLVWHQHUV¶H[SHFWDWLRQVZKLOH
6ORERGDDQG-XVOLQH[SORUHGWKHUHODWLRQVKLSEHWZHHQUHDOHPRWLRQVDQGWKHLU
UHSUHVHQWDWLRQLQWKHIRUPRIHPRWLRQDOUHVSRQVHVHOLFLWHGIURPPXVLF<HWPXVLFDO
H[SHULHQFHLVLQWHUVXEMHFWLYHDQGLQIOXHQFHGE\ZKDWLQGLYLGXDOOLVWHQHUVIHHODQGZKDW
WKH\GR/HPDQ5H\EURXFN3HRSOHIXOILOWKHLUVRFLDOQHHGVDQG
H[SHULHQFHZHOOEHLQJWKURXJKPXVLFDOHQJDJHPHQWQRWE\SURFHVVLQJLQWHUQDO
UHSUHVHQWDWLRQVEXWE\H[SORULQJWKHH[WHUQDOPXVLFDOHQYLURQPHQW.UXHJHU
5H\EURXFN6FKLDYLRHWDO 
 
Ecological Approaches 
 
&ODUNHDSSOLHGHFRORJLFDOSV\FKRORJ\EDVHGRQ*LEVRQ¶VWKHRU\
RIDIIRUGDQFHVWRPXVLFSHUFHSWLRQ$IIRUGDQFHVDFFRUGLQJWR*LEVRQDUHZKDWWKH
HQYLURQPHQW³RIIHUVWKHDQLPDOZKDWLWSURYLGHVRUIXUQLVKHVHLWKHUIRUJRRGRULOO
,PHDQE\LWVRPHWKLQJWKDWUHIHUVWRERWKWKHHQYLURQPHQWDQGWKHDQLPDOLW
LPSOLHVWKHFRPSOHPHQWDULW\RIWKHDQLPDODQGWKHHQYLURQPHQW´S
&RQVHTXHQWO\SHUFHSWLRQLVVHHQQRWDVDQLQWHUQDOSURFHVVEXWDVWKHUHVXOWRIWKH
RQJRLQJUHODWLRQVKLSEHWZHHQWKHDQLPDO¶VRUDJHQW¶VZKROHSHUFHSWXDOV\VWHP
UDWKHUWKDQLVRODWHGUHFHSWRUVVXFKDVWKHHDURUWKHH\HDQGLWVHQYLURQPHQW 
 
%XWZKDWDUHPXVLFDODIIRUGDQFHV"0RVWVFKRODUVDJUHHWKDWPXVLFDIIRUGVPRYHPHQW
RUVRPHIRUPRIHQWUDLQPHQWHJ&ODUNH/HPDQ.UXHJHU
5H\EURXFN'H1RUDGHVFULEHVPXVLFDODIIRUGDQFHVDV³PRRGVPHVVDJHV
HQHUJ\OHYHOVDQGVLWXDWLRQ´S$PXVLFDOHYHQWPD\EHDQLQWHUDFWLYH
H[SORUDWLRQRIGLIIHUHQW³VRQLFDIIRUGDQFHV´DQGDSURYLGHURIHPRWLRQDODQGVRFLDO
DIIRUGDQFHVZLWKRXWZKLFKRXUDELOLW\WRUHODWHWRRWKHUVZRXOGEHVLJQLILFDQWO\
GLPLQLVKHG.UXHJHU Krueger (2014) subsequently put forward a model of the 
musically extended mind, explaining that music affords not just movement but also 
entrainment, observed as moving in time to the beat and sharing the experience with 
others. As DQ³HPRWLRQ-H[WHQGLQJUHVRXUFH´2014, p. 9) musical affordances offer 
access to extended experiences and expressivity beyond those available to us in non-
musical situations. 
 
,QWKHLUWKHRU\RIPXVLFDODIIRUGDQFH0HQLQDQG6FKLDYLRSURSRVHDQ
HPERGLHGPRWRUEDVHGDFFRXQWHPSKDVLVLQJWKHLQWHQWLRQDOQDWXUHRIWKHUHODWLRQVKLS
EHWZHHQPXVLFDOVXEMHFWVDQGREMHFWV:KHQDVNLOOHGJXLWDULVWGHPRQVWUDWHVDPRWRU
IRUPRILQWHQWLRQDOLW\E\XVLQJWKHLUILQJHUVRQWKHVWULQJVLQVXFKDZD\DVWR
UHSURGXFHDPXVLFDOVHTXHQFH³WKLVsensory-motor process not only represents the 
basis of musical understanding, but it can also shed light on the notion of musical 
affordance, relying on a sub-cognitive, pre-linguistic, intrinsically motor form of 
intentionality´ (p. 210).$SSO\LQJ5DPVWHDGHWDO¶VFXOWXUDODIIRUGDQFHV
IUDPHZRUNWRPXVLFSHUIRUPDQFH(LQDUVVRQDQG=LHPNHDUJXHWKDWLWLV³WKH
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VLWXDWLRQDVDZKROHWKDWKDVDIIRUGDQFHV´SRIIHULQJDVWLOOEURDGHUSHUVSHFWLYH 
 
Embodied Approaches 
 
The rejection of the distinction between action and perception is at the heart of 
*LEVRQ¶VHFRORJLFDOWKHRU\, and key to theories of embodiment (Chemero, 2009; 
Leitan & Chaffey, 2014; Wilson & Golonka, 2013). 7KHLUSURSRQHQWVDFNQRZOHGJH
the constitutive (i.e. essential) role of the body in driving cognitive processes DQG
GLVPLVVWKHNH\UROHRIPHQWDOUHSUHVHQWDWLRQVLQWKHFRJQLWLYHHFRQRP\RIWKHOLYLQJ
V\VWHP7KRPSVRQ9DUHODHWDO6KRXOGLQIRUPDWLRQEHWKHUHIRUWKH
WDNLQJLQWKHHQYLURQPHQWZK\ZRXOGQDWXUHEXLOGDQLQWHUQDOPHFKDQLVPWRGRWKH
VDPHMRE5RZODQGV"1HYHUWKHOHVVWKRVHZKRSURSRVHHPERGLHGDSSURDFKHV
WRPXVLFFRJQLWLRQKDYHVWUXJJOHGWRGLVFDUGDOODVSHFWVRIUHSUHVHQWDWLRQ)RU
H[DPSOHUHSUHVHQWDWLRQDOVWUXFWXUHVDUHUHWDLQHGLQ/HPDQ¶VWKHRU\RI
HPERGLHGPXVLFFRJQLWLRQZKLFKRWKHUZLVHGHVFULEHVWKHUHODWLRQVKLSEHWZHHQDJHQW
DQGHQYLURQPHQWWRFDSWXUHWKHULFKQHVVRIPXVLFDOH[SHULHQFHVHHSchiavio & 
Menin, 2013).5HFHQWUHVHDUFKIUDPHVPRUH³UDGLFDOO\HPERGLHG´YDQGHU6FK\IIHW
DOSDQGHQDFWLYHDSSURDFKHVWRPXVLFDOHQJDJHPHQWLQWKHFRQWH[WRI
PXVLFDOHPRWLRQFRPPXQLFDWLRQDQGPHDQLQJLQFRPPXQLW\PXVLFPDNLQJDQG
PXVLFDOFUHDWLYLW\6FKLDYLRHWDOYDQGHU6FK\IIHWDO,Q
FRQWUDVWWRDSSURDFKHVSUHVHQWLQJPXVLFFRJQLWLRQDVDVHULHVRILQWHUQDOLH
FRPSXWDWLRQDOQHXUDOSURFHVVHVDQGUHSUHVHQWDWLRQVWKHVHDSSURDFKHVSURSRVHWKH
GLUHFWFLUFXODULQWHUDFWLRQEHWZHHQWKHDJHQW¶VERG\DQGLWVVRFLDOFXOWXUDODQG
SK\VLFDOHQYLURQPHQW5H\EURXFNYDQGHU6FK\IIHWDO 
 
Sensorimotor Theory 
 
0DW\MDKLJKOLJKWVWKHLPSRUWDQFHRI2¶5HJDQDQG1Rs¶VVHQVRULPRWRU
FRQWLQJHQF\WKHRU\6&7LQDQHQDFWLYHDSSURDFKWRPXVLFFRJQLWLRQ6&7LVDQ
DFFRXQWRISHUFHSWXDOFRQVFLRXVQHVVWKDWDWWHPSWVWRH[SODLQTXDOLDZLWKRXWUHIHUHQFH
WRUHSUHVHQWDWLRQ,WSUHVHQWVDQHZDSSURDFKWRSHUFHSWLRQHPSKDVLVLQJWKHLQIOXHQFH
RIPRWRUDFWLRQVRQFKDQJHVLQVHQVRU\VWLPXODWLRQ%LVKRS	0DUWLQ
)RFXVLQJRQYLVXDOH[SHULHQFH, ³the central idea of our new approach is that vision is 
a mode of exploration of the world that is mediated by knowledge of what we call 
sensorimotor contingencies [emphasis in original]´ (2¶5HJDQDQG1Rsp. 940).  
 
6&7H[SODLQVKRZDQDJHQWH[SORUHVWKHHQYLURQPHQWDQGKRZWKHLUDWWHQWLRQLV
DWWUDFWHGE\XQSUHGLFWDEOHDWWULEXWHVRIWKHHQYLURQPHQWGHVFULEHGDVERGLOLQHVV
JUDEELQHVVDQGLQVXERUGLQDWHQHVV7KHH[WHQWWRZKLFKDQDJHQWPDNHVXVHRI
VHQVRULPRWRUFRQWLQJHQFLHVGHWHUPLQHVWKHTXDOLW\RIWKHLUH[SHULHQFH 
 
 %RGLOLQHVVUHIHUVWRWKHREMHFWLYHO\TXDQWLILDEOHZD\LQZKLFKERGLO\FKDQJHV
 PRGLI\VHQVRU\LQSXWIRUH[DPSOHWXUQLQJ\RXUKHDGDOWHUVYLVXDOLQSXWEXWKDV
 QRHIIHFWRQWKRXJKWV,QVXERUGLQDWHQHVVLVWKHIDFWWKDWERGLO\FKDQJHVWKRXJK
 WKH\KDYHDV\VWHPDWLFHIIHFWGRQRWFRPSOHWHO\GHWHUPLQHVHQVRU\FKDQJHV
 VHQVRU\LQSXWFDQFKDQJHZLWKRXWERGLO\FKDQJHVRFFXUULQJ*UDEELQHVV
 FRQFHUQVWKHIDFWWKDWGXHWREDVLFSURSHUWLHVRIVHQVRU\V\VWHPVVXGGHQ
 WUDQVLWRU\FKDQJHVLQVHQVRU\LQSXWVWURQJO\JUDERXUDWWHQWLRQDQGFDXVH
 SHUFHSWXDOSURFHVVLQJWREHIRFXVHGRQWKHVXGGHQHYHQW'HJHQDDU	2¶5HJDQ
 S 
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Sensorimotor Theory and Music 
 
+RZFDQZHUHODWHWKLVWRPXVLF",IDQDFWRIOLVWHQLQJWRPXVLFLVDQLQWHUDFWLRQZLWK
WKHVRQLFHQYLURQPHQW.UXHJHUUHOHYDQWVHQVRULPRWRUFRQWLQJHQFLHVPD\EH
REWDLQHGLQWKHIROORZLQJZD\VERGLOLQHVVWXUQLQJWRZDUGVWKHVRXQGZHKHDU
JUDEELQHVVEHLQJDOHUWHGDWDNH\RULQVWUXPHQWDWLRQFKDQJHLQVXERUGLQDWHQHVV
UHODWLQJWRDVSHFWVRIWKHVRQLFZRUOGEH\RQGRXUFRQWUROPXVLFVWRSSLQJ
XQH[SHFWHGO\HTXLSPHQWIDLOXUHLQVWUXPHQWIDLOXUH 
 
,I6&7LVDERXWDFWLYHO\H[SORULQJWKHHQYLURQPHQWGRLQJDQGLQWHUDFWLQJKRZFDQLW
EHDSSOLHGWRPXVLFOLVWHQLQJZKHQZHDSSHDUQRWWREHGRLQJDQ\WKLQJ"<HWGRLQJ
GHQRWHVQRWRQO\ERGLO\PRYHPHQWEXWDOVRWKLQNLQJLPDJLQLQJDQGVWDQGLQJVWLOO
%HDWRQ/LVWHQLQJWRPXVLFRIIHUVDIIRUGDQFHVLQWKHIRUPRIRXUPHPRU\RI
SUHYLRXVH[SHULHQFHVRIPXVLFDOHQJDJHPHQW0\LQ 
 
Stewart et al. (2003) report empirical evidence for a sensorimotor role in reading and 
playing music in a functional imaging study with non-musicians. Twelve learners 
undertook 15 weeks of musical training and carried out an explicit music reading task 
requiring them to press keys on an electronic keyboard. Their results were compared 
with those of a control group. Activation in the superior parietal lobe (SPL) was 
observed in the learners but not the control group. The researchers conclude that 
reading music involves a sensorimotor translation of the notation to appropriate 
keypresses.  
 
Some have argued that formal musical training is needed to achieve deep musical 
understanding (e.g., Kivy, 2002), whilst others have shown that an implicit 
understanding of the structure of western tonal music can be acquired through 
exposure alone (Krumhansl, 2010). Importantly, formal musical training is not needed 
to obtain relevant sensorimotor knowledge. For example, Peñalba-Acitores illustrates 
how bodiliness and grabbiness might emerge during typical musical engagement 
(2011, p. 222): 
  
 . . . our perception roams around different aspects of the material, 
 exploring melodies, instruments, chords, structure, and style; and we are 
 aware of that exploration through bodiliness . . . we will know that we are 
 experiencing a crescendo because of increasing tension in the muscles; 
 and we will experience rhythm because of the way that it allows us to 
 synchronize our movements (virtual or actual) with the beat; This 
 constitutes bodiliness. 
 
 Grabbiness, by contrast, captures the idea that the environment guides the 
 subject in perception . . . In an orchestral piece, a listener might be more 
 OLNHO\WREHµJUDEEHG¶E\WLPEUH . . . Or we may be ³grabbed´ by the 
 unexpected change from minor to major in a tierce de Picardie. 1   
 
 
                                                        
1
 A tierce de Picardie (meaning a Picardy third) is the term given to the use of a major 
chord in the final tonic chord of a piece of music in a minor key. 
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Peñalba-Acitores also suggests that listeners unfamiliar with Indian music find it 
difficult to listen to at first because they attempt to apply the sensorimotor skills they 
have learned from listening to Western tonal music. 
 
MUSIC-COLOUR SYNAESTHESIA 
 
Neurological Theories 
 
7KHUHDUHWZRSULPDU\QHXURORJLFDOH[SODQDWLRQVIRUWKHFDXVHRIV\QDHVWKHVLDWKH
GLVLQKLELWHGIHHGEDFNWKHRU\*URVVHQEDFKHU	/RYHODFHDQGWKH
K\SHUFRQQHFWLYLW\WKHRU\5DPDFKDQGUDQ	+XEEDUG7KHGLVLQKLELWHG
IHHGEDFNWKHRU\VXJJHVWVWKDWDEUHDNGRZQRIWKHEDUULHUVWKDWQRUPDOO\NHHSPRGXOHV
DQGWKHLUSURFHVVLQJFRPSOHWHO\VHSDUDWHSHUPLWVDIUHHIORZRILQIRUPDWLRQIURP
SULPDU\VHQVRU\DUHDVWRDVVRFLDWHGDUHDVVXFKDVWKHSDULHWDOOREHRUOLPELFV\VWHP,Q
WKLVZD\LIIHHGEDFNVLJQDOVDUHQRWLQKLELWHGODWHUVWDJHVRISURFHVVLQJFDQLQIOXHQFH
HDUOLHUVWDJHVRI SURFHVVLQJ1HXIHOGHWDO$FFRUGLQJWRWKHK\SHUFRQQHFWLYLW\
WKHRU\ERWKLQWHUPRGDODQGLQWUDPRGDOV\QDHVWKHVLDVDUHFDXVHGE\DERWWRPXS
SURFHVVDULVLQJIURPXQXVXDOGLUHFWFRQQHFWLRQVEHWZHHQGLIIHUHQWPRGXOHVRIWKH
EUDLQVXFKDVYLVXDODQGDXGLWRU\DUHDV,QLQIDQF\WKHUHDUHPDQ\PRUHFRQQHFWLRQV
EHWZHHQEUDLQDUHDVWKDQLQDGXOWKRRG7KHVHH[WUDFRQQHFWLRQVDUHQRUPDOO\SUXQHG
DVWKHEUDLQPDWXUHV\HWLQV\QDHVWKHVLDLWLVWKRXJKWWKDWWKLVSURFHVVLVQRW
FRPSOHWHGIXOO\OHDYLQJVRPHXQXVXDOFRQQHFWLRQVEHKLQGVHH5DPDFKDQGUDQ	
+XEEDUGSSBoth theories emphasise the role of genetic factors for the 
cause of synaesthesia and provide little role learning in its development. <HW
V\QDHVWKHVLDPD\QRWMXVWDULVHIURPLQDGHTXDWHQHXUDOSUXQLQJDQG
ZHDNHQHGLQKLELWRU\UHHQWUDQWIHHGEDFN7KHUHDVRQVIRUVXFKGLVLQKLELWLRQRU
FRQQHFWLYLW\PD\EHYDULRXV 
 
Role of Concept 
 
As previously mentioned, some synaesthesias can arise from a conceptual stimulus 
(Dixon et al., 2000; Mroczko-:ąVRZLF] & Werning, 2012; Mroczko-:ąVRZLF]	
1LNROLü:DUG7VDNDQLNRVDQG%UD\LPSO\LQJWKDWV\QDHVWKHWHVPD\QRW
EHSUHGLVSRVHGWRV\QDHVWKHVLDEXWUDWKHUKDYHOHDUQHGWRDVVLJQPHDQLQJVWRFHUWDLQ
VWLPXOLIRUWKHSXUSRVHRIVWUHQJWKHQLQJWKHLUNQRZOHGJHDQGXQGHUVWDQGLQJRI
DEVWUDFWFRQFHSWVYDQ/HHXZHQHWDO,QGLYLGXDOV\QDHVWKHWHVIUHTXHQWO\
GLVDJUHHDVWRWKHVSHFLILFFRORXUVDQGLPDJHU\DVVRFLDWHGZLWKPXVLFDOLQGXFHUV
VXJJHVWLQJWKDWWKHOHDUQHGPHDQLQJVDVVLJQHGWRVWLPXOLDUHQHLWKHUUDQGRPQRU
XQLYHUVDOO\DSSOLHG 
 
Role of Body, Action and Environment 
 
7KHVLPLODULWLHVWKDWH[LVWEHWZHHQV\QDHVWKHWLFSDLULQJVDQGWKHFURVVPRGDO
DVVRFLDWLRQVFRPPRQO\PDGHE\WKHJHQHUDOSRSXODWLRQEHWZHHQFRORXUPXVLF
HPRWLRQSLWFKKHLJKWDQGSLWFKVL]HLQGLFDWHWKDWV\QDHVWKHWHVDQGQRQV\QDHVWKHWHV
HPSOR\FRPSDUDEOHPHQWDOSURFHVVHV*DOODFH	6SHQFH,VELOHQ	.UXPKDQVO
0DUNVMondloch & Maurer, 2004; 3DOPHUHWDO3DOPHUHW
DOTsiounta et al., 2013; :DONHUHWDOWard, Huckstep, & Tsakanikos, 
2006). %RWKJURXSVDUHH[SRVHGWRVLPLODUOHDUQHGFXOWXUDODQGHQYLURQPHQWDO
DVVRFLDWLRQV)RUH[DPSOHODUJHREMHFWVPDNHELJJHUDQGORXGHUVRXQGVRQLPSDFW
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WKDQVPDOOHURQHVDQGKLJKHUSLWFKHVDUHDVVRFLDWHGZLWKVPDOOHUDQLPDOV6SHQFH
3DULVHDQG6SHQFHK\SRWKHVLVHWKDWDFFRUGLQJWR%D\HVLDQWKHRU\
SDLULQJVVXFKDVWKRVHEHWZHHQSLWFKDQGVL]HDUHEDVHGRQWKHLQGLYLGXDO¶VSULRU
NQRZOHGJHWKDWWKHVHFURVVPRGDODVVRFLDWLRQV³JRWRJHWKHU´SLQWKHQDWXUDO
HQYLURQPHQW0XVLFFRORXUV\QDHVWKHVLDPD\VLPSO\EHDW\SLFDOPXVLFDOH[SHULHQFH
ZLWK³H[WUDTXDOLD´DVGHVFULEHGE\:DJHUSIRUVRPHSHRSOH
1HYHUWKHOHVVDVZHKDYHVHHQWKHSKHQRPHQRORJLFDOH[SHULHQFHRIVHHLQJWKHFRORXU
JUHHQZKHQKHDULQJWKHSLWFKFODVV$SUHVHQWVDFKDOOHQJHWRUHSUHVHQWDWLRQDOLVP
$OWHU$XYUD\	'HUR\%URJDDUG&XUZHQ5RVHQEHUJ
:DJHU(PERGLHGDQGHQDFWLYHPXVLFFRJQLWLRQUHVHDUFKUHMHFWV
H[SODQDWLRQVRIPXVLFDOH[SHULHQFHDVDVHULHVRILQWHUQDOFRJQLWLYHSURFHVVHV
5H\EURXFNDQGDUJXHVUDWKHUWKDW³PXVLFDOH[SHULHQFHLVQRW
VRPHWKLQJWKDWLVGRQHWRXV´>EXWLQVWHDGLV@³VRPHWKLQJZHGR´.UXHJHUS
$PRUHKROLVWLFDQGHPERGLHGDSSURDFKWRXQGHUVWDQGLQJPXVLFDOH[SHULHQFH
6FKLDYLR	YDQGHU6FK\IIFDQEHDSSOLHGWRWKHGHYHORSPHQWRID
VHQVRULPRWRUH[SODQDWLRQIRUPXVLFFRORXUV\QDHVWKHVLD 
SYNAESTHESIA AND SENSORIMOTOR CONTINGENCY THEORY 
 
Deroy and Spence (2013) suggest that the cross-modal correspondences underlying 
synaesthesia may be grounded in sensorimotor associations: 
 
«PRVWSHRSOHPDWFKDQJXODUVKDSHVZLWKWKHZRUG³WDNHWH´ZKLOHPDWFKLQJ
URXQGHGVKDSHVZLWKWKHZRUG³PDOXPD´LWLVWKHVKDUSYRFDOWUDQVLWLRQV
PDGHE\WKHPRXWKZKHQXWWHULQJWKHSORVLYHVRXQGVLQ³WDNHWH´WKDWSHRSOH
PDSRQWRWKHVKDUSDQJXODUVKDSHWKLVFURVVPRGDOFRUUHVSRQGHQFHZRXOG
WKHQEHFRPH³HPERGLHG´DQGJURXQGHGLQVHQVRULPRWRUDVVRFLDWLRQVS
 
 
+RZHYHULWLVLPSRUWDQWWRDFNQRZOHGJHWKHFKDOOHQJHVWKDWV\QDHVWKHVLDSRVHVWRWKH
EDVLFDVVXPSWLRQVRIVHQVRULPRWRUWKHRU\ZKLFK0URF]NR:ąVRZLF]
KLJKOLJKWVLQWKHIROORZLQJWKUHHREMHFWLRQV 
 
1. 6\QDHVWKHWLFFRQFXUUHQWVDUHJHQHUDWHGLQWHUQDOO\DQGGRQRWDULVHIURP
OLJKWUHIOHFWLQJIURPDVXUIDFHFKDQJLQJWKHDQJOHRIWKHKHDGRUH\H
VDFFDGHV 
 
2. 6\QDHVWKHWLFFRORXUGRHVQRWDGDSWDZD\DVLQFRORXULQYHUVLRQLQQRUPDO
YLVLRQ,WLVJHQHUDOO\FRQVLVWHQWDQGXQFKDQJLQJ 
 
3. 6\QDHVWKHWHVFDQWHOOWKHGLIIHUHQFHEHWZHHQV\QDHVWKHWLFFRORXUVDQG
YHULGLFDOFRORXUVVXJJHVWLQJWKDWV\QDHVWKHWLFFRORXUVODFNSHUFHSWXDO
SUHVHQFHLHRIEHLQJUHDODQGH[LVWLQJLQWKHZRUOG 
 
+RZHYHUKLJKHUFRQFHSWGULYHQIRUPVRIPXVLFFRORXUV\QDHVWKHVLDFDQEH
UHFRQFLOHGWRVHQVRULPRWRUWKHRU\DQGWKHDERYHREMHFWLRQVUHVROYHGDVGLVFXVVHG
EHORZ 
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Synaesthetic Colours are Generated Internally  
 
6\QDHVWKHVLDKDVOLWWOHWRGRZLWKYLVLRQSHUVH³V\QHVWKHWLFYLVXDOUHVSRQVHVWRPXVLF
DUHQ¶WDIIHFWHGE\VKXWWLQJRUPRYLQJWKHH\HV´:DUGSDQGFRQFXUUHQWV
GRQRWDULVHIURPQRUPDOYLVLRQ7KHFRORXUVH[SHULHQFHGE\DVVRFLDWRUVDUHRIWHQ
GHVFULEHGDVEHLQJLQWKHPLQG¶VH\HRURINQRZLQJDFRORXU<HWthis does not mean 
that a synaesthetic experience is not WKHUHVXOWRIDQLQGLYLGXDO¶V interaction with their 
direct environment. $IIRUGDQFHVderived from interactive patterns in previous 
experiences of musical engagement can be understood as ³something we do now, in 
the light of what we have done before´ (Myin, 2016, p. 100). Similarly, %DUVDORX¶V 
PSS theory proposes that a pattern of activation established during early basic 
sensorimotor processing can be re-enacted subsequently (1999, 2003). For example, 
in other synaesthesia research, Mroczko-:ąVRZLF]DQG:HUQLQJ¶V (2012) presented 
two semi-professional swimmers who associated synaesthetic colours with four 
swimming strokes (breast stroke, crawl, butterfly and back stroke). In a Stroop-like 
task (Stroop, 1935) both named colours faster when shown photographs of swimmers 
in stroke-congruent colours. Simply thinking about or imagining the swimming stroke 
was enough to re-enact the original activation pattern and elicit a colour response; the 
strokes did not have to be executed physically.   
 
%HDWRQDUJXHVWKDWFRORXUGRHVQRWH[LVWLQGHSHQGHQWO\LQWKHH[WHUQDOZRUOG
QRUMXVWLQRXUPLQGVEXWDVWKHUHVXOWRIRXULQWHUDFWLRQZLWKWKHZRUOGVHHDOVR
9DUHODHWDOHPSKDVLVLQJWKDWOHDUQHGDVVRFLDWLRQVDUHDQLPSRUWDQWSDUWRI
LQGLYLGXDOV¶SHUVRQDOH[SHULHQFHZLWKFRORXUDQGZKDWLWPHDQVWRWKHP)RU
H[DPSOH*LOEHUWHWDOIRXQGWKDWSDUWLFLSDQWVGHOLEHUDWHO\PDWFKHGVLPLODU
FRORXUVWRVLPLODUO\YDOHQFHGHPRWLRQWHUPV3DUWLFLSDQWV¶FKRLFHVGLIIHUHG
VLJQLILFDQWO\DVDIXQFWLRQRIHPRWLRQDQGZHUHPRGHUDWHGE\VH[DQGDJH:KHQ
SDUWLFLSDQWVLQDQRWKHUVWXG\ZHUHDVNHGWRMXGJHWKHHIIHFWVRIFRORXURQHPRWLRQ
:LOPV	2EHUILHOGWKHFRPELQDWLRQRIKXHVDWXUDWLRQDQGEULJKWQHVVZDV
LPSRUWDQWDQG3DOPHUDQG6FKORVVIRXQGWKDWSUHIHUHQFHVIRUDSDUWLFXODU
FRORXUZHUHLQIOXHQFHGE\LQWHUDFWLRQZLWKDQREMHFWRIWKHVDPHFRORXU%DUVDORX
DOVRHPSKDVLVHVWKHUROHRISHUVRQDOH[SHULHQFHZKHQ re-enactments of 
original sensorimotor patterns are tailored to the context of the individual¶VFXUUHQW
situation. Personal experience may explain disagreements between synaesthetes as to 
the colours associated with the same inducer. 
 
9LVXDOSHUFHSWXDOH[SHULHQFHVFDQEHREWDLQHGIURPVWLPXOLRWKHUWKDQWKRVHSURGXFHG
E\OLJKWUHIOHFWLQJIURPDVXUIDFHDVGHPRQVWUDWHGE\WKHYLVXDOO\LPSDLUHGZLWK
WDFWLOHYLVLRQVXEVWLWXWLRQV\VWHPV7966DVGHVFULEHGE\%DFK\5LWDDQG.HUFHO
RURWKHUIRUPVRIVHQVRU\VXEVWLWXWLRQVXFKDV7KHY2,&HHJ3DVTXDORWWR	
(VHQND\D)RUH[DPSOHWKHSURIRXQGO\GHDI6FRWWLVKYLUWXRVRSHUFXVVLRQLVW
'DPH(YHO\Q*OHQQLHZULWHVRIKRZ³my whole body is similar to an ear, every 
surface has learnt to become a conduit, bringing meaning and sense to my brain´ 
SDUD 
 
It can therefore be argued that what underpins music-colour synaesthesia is the 
development of a conceptual system, in the form of sensorimotor features associated 
with a musical inducer the first time it is heard, and enriched through repeated 
exposure. For example, the individual may experience, either as an instrumentalist or 
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a listener, an intense emotional response to the music, associated with a certain group 
of colours that in turn become associated with it. Different individuals presented with 
the same inducer experience it in different contexts, however, which would explain 
why different synaesthetes see different colours. A synaesthetic colour experience 
might be the result of subsequent re-enactments of the conceptual system while 
remembering, producing or listening to the music. For example, Ward, Tsakanikos 
and Bray (2006) showed that synaesthetic colour was determined by musical context 
rather than mode of presentation or form of stimulus. In the notation of Western 
music, a dot presented on the middle line of a five-line stave has different meanings 
depending on the clef (e.g., B in treble, D in bass). Synaesthesia is elicited at the 
conceptual level, so the same colour will be assigned to a D whether it is shown on 
the middle line of a bass stave, below the bottom line of a treble stave or as a letter, 
whether upper- or lower-case. 
 
7KHYDULDWLRQLQFRORXUSUHIHUHQFHVIURPV\QDHVWKHWHWRV\QDHVWKHWHIRUWKHVDPH
VWLPXOLUHIOHFWVWKHGLIIHUHQFHVLQWKHPHDQLQJRIWKHFRQFHSWVXUURXQGLQJWKHVWLPXOL
IRUHDFKLQGLYLGXDO$FFRUGLQJWR*DUGHQIRUVFRQFHSWV³DUHLQWULQVLFDOO\
G\QDPLFHQWLWLHVDULVLQJDQGDGDSWLQJFRQWLQXRXVO\DVWKHDJHQWHQJDJHVZLWKLWV
HQYLURQPHQWFRQFHSWVDUHQHYHUIUHHIORDWLQJHQWLWLHVEXWDUHDOZD\VFRQFHSWVIRUD
SDUWLFXODUDJHQWZKRFRPHVZLWKKHURZQSHUVSHFWLYDOELDVHV´S%DUUHWW
PDNHVDQLQWHUHVWLQJOLQNEHWZHHQ*LEVRQ¶VDIIRUGDQFHVDQG-DFREYRQ
8H[NOO¶V8PZHOW7KHQRWLRQRIUmwelt is described by Barrett as ³the world 
as it is experienced by a particular organism´ (p. 80)LPSO\LQJDVLQ*LEVRQ¶VWKHRU\
WKDWWKHVDPHHQYLURQPHQWZLOOQRWRIIHUWKHVDPHDIIRUGDQFHVWRHDFKDQLPDO$Q
DJHQWLVRQO\VHQVLWLYHWRWKRVHVWLPXOLUHOHYDQWWRLWIURPZLWKLQLWVRZQ
HQYLURQPHQWDOQLFKH)RUH[DPSOHKXPDQVGRQRWQHHGWRVHHXOWUDYLROHWOLJKWRUKHDU
YHU\KLJKSLWFKHGVRXQGVQHLWKHUGRZHQHHGDKHLJKWHQHGVHQVHRIVPHOOWRGHWHFW
DQGDYRLGRWKHUSUHGDWRUVLQWKHVDPHHQYLURQPHQW1RQHRIWKHVHWKLQJVIRUPVSDUWRI
RXU8PZHOW 
 
5H\EURXFNFRQVLGHUVPXVLFOLVWHQLQJUHOHYDQWWR8PZHOWUHVHDUFK
DUJXLQJWKDW³GHDOLQJZLWKPXVLFFDQEHFRQVLGHUHGDVDSURFHVVRINQRZOHGJH
DFTXLVLWLRQ´SGHSHQGHQWRQWKHLQGLYLGXDOOLVWHQHU¶VSUHYLRXV
LQWHUDFWLRQVZLWKWKHLUVRQLFHQYLURQPHQWDQGWKHPHDQLQJVWKDWOLVWHQHUPLJKW
DWWULEXWHWRWKHVRXQGV5H\EURXFNFODLPVWKDW³what is really important is not the 
acoustical description of the sound, but the sounds as they are experienced by the 
listener´(2001, p. 618). 1RQV\QDHVWKHWHVDUHKDSS\WRDFFHSWUHDOLW\DVLWLVSUHVHQWHG
WRWKHPZLWKRXWXQREWDLQDEOHV\QDHVWKHWLFH[SHULHQFHV(DJOHPDQ6LPLODUO\
V\QDHVWKHWHVZKRVHSKHQRPHQDOH[SHULHQFHRIPXVLFLQFOXGHVFRORXUVDFFHSWWKHLU
ZLGHU8PZHOW 
 
Synaesthetic Colours Do Not Adapt Away 
 
.RKOHU¶VVWXG\GHVFULEHVWKHH[SHULHQFHRIZHDUHUVRIFRORXUHGJRJJOHVZKR
UHSRUWDQDGDSWLRQRYHUWLPHXQWLOWKHJRJJOHVQRORQJHULQWHUIHUHZLWKWKHLUQRUPDO
YLVLRQ<HWDV:DUGSRLQWVRXWLWLVRIWHQRYHUORRNHGWKDWWKHDGDSWDWLRQGRHV
QRWPHDQWKDWWKHFRORXUVKDYHUHWXUQHGWRQRUPDO7KHFRORXUVDUHVWLOOLQYHUWHGEXW
WKHZHDUHUKDVKDGWRDGMXVWWRWKHPWREHDEOHWRQDYLJDWHWKHLUHQYLURQPHQWZLWK
UHODWLYHHDVH,QWKHFDVHRIV\QDHVWKHVLDVHHLQJDV\QDHVWKHWLFFRORXUGRHVQRWLPSDLU
WKHV\QDHVWKHWH¶VDELOLW\WRVHHYHULGLFDOFRORXU$QDVVRFLDWRU¶VFRORXUVKHOGLQWKH
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PLQG¶VH\HGRQRWDULVHIURPOLJKWUHIOHFWLQJRIIDVXUIDFH:DUGDQGVRWKHUH
LVQRQHHGIRUWKHPWRGLVDSSHDUWRDFFRPPRGDWHYHULGLFDOFRORXUV6\QDHVWKHWHVFDQ
VHHERWKYHULGLFDODQGV\QDHVWKHWLFFRORXUVMXVWDVZHOO)RUH[DPSOHLQ:DUG
7VDNDQLNRVDQG%UD\¶VVWXG\V\QDHVWKHWHVZHUHVKRZQPXVLFDOQRWHVLQ
FRQJUXHQWDQGLQFRQJUXHQWFRORXUVDQGDVNHGWRQDPHWKHLUV\QDHVWKHWLFFRORXU
LJQRULQJWKHYHULGLFDOFRORXU$OWKRXJKD6WURRSHIIHFWZDVREVHUYHGQDPLQJ
V\QDHVWKHWLFFRORXUVGLGQRWLQWHUIHUHZLWKWKHV\QDHVWKHWHV¶QRUPDOYLVLRQ$WQRWLPH
GLGWKH\VHHWKHZULWWHQQRWDWLRQDVDQ\WKLQJRWKHUWKDQLWVYHULGLFDOFRORXUEODFN
1RWDEO\0URF]NR:ąVRZLF]VXJJHVWVWKDWWKHUHLVQRUHDOQHHGIRU
V\QDHVWKHWLFFRORXUVWRDGDSWDZD\DVWKH\GRQRWFDUU\WKHVDPHFRORXULQIRUPDWLRQ
DERXWWKHREMHFWVZLWKLQWKHV\QDHVWKHWH¶VHQYLURQPHQWDVYHULGLFDOFRORXUVVHHS
6\QDHVWKHWLFFRORXUVDVVRFLDWHGZLWKDPXVLFDOHYHQWPD\LQVWHDGSURYLGH
LQIRUPDWLRQDERXWDFRQFHSWHPRWLRQPHDQLQJSURSHUW\RUDSUHYLRXVDFWLRQ 
 
Synaesthetic Colours Lack Perceptual Presence 
 
,IDV\QDHVWKHWHLVDZDUHWKDWWKHFRORXUVWKH\VHHDUHQRWYHULGLFDOKRZFDQWKHLU
H[SHULHQFHEHYLHZHGDVDQLQWHUDFWLRQZLWKWKHUHDOZRUOGDQGKRZFDQWKHSRWHQWLDO
ODFNRISHUFHSWXDOSUHVHQFHRIEHLQJRUH[LVWLQJLQWKHZRUOGEHUHVSRQGHGWR"
$FFRUGLQJWR1RsSHUFHSWXDOSUHVHQFHFDQEHH[SODLQHGE\WKHSUDFWLFDO
PDVWHU\RIVHQVRULPRWRUFRQWLQJHQFLHV)RUH[DPSOHZHNQRZZKDWWKHUHYHUVHVLGH
RIDWRPDWRORRNVOLNHHYHQWKRXJKZHFDQQRWVHHLW2XUVHQVRU\UHVSRQVHVHOLFLWHG
E\WKHWRPDWRDUHVXFKWKDWZHNQRZKRZWKHWRPDWRZLOOEHKDYHLQDYDULHW\RI
VLWXDWLRQV 
 
%XWKRZFDQZHDFFRXQWIRUSKHQRPHQDVXFKDVV\QDHVWKHVLDLQZKLFK³UDZVHQVRU\
H[SHULHQFHµTXDOLD¶UHPDLQVEXWSHUFHSWXDOSUHVHQFHLVODFNLQJ´6HWKS"
6HWK¶V3UHGLFWLYH3HUFHSWLRQDFFRXQWRI6HQVRULPRWRU&RQWLQJHQFLHV3360&
DFFRXQWVIRUQRUPDOSHUFHSWLRQDQGV\QDHVWKHVLDWKURXJKWKHLQWHUSUHWDWLRQRI
FRXQWHUIDFWXDOVDQGSUHGLFWLYHSURFHVVLQJ*HQHUDWLYHPRGHOVSUHGLFWDQRXWFRPH
EDVHGRQKRZVHQVRU\LQSXWVZRXOGFKDQJHLQYDULRXVDFWLRQVLWXDWLRQVHYHQLIWKRVH
DFWLRQVGLGQRWDFWXDOO\KDSSHQ7KHULFKQHVVRIWKHVHFRXQWHUIDFWXDOO\HQFRGHG
VHQVRULPRWRUFRQWLQJHQFLHVGHWHUPLQHVWKHGHJUHHRISHUFHSWXDOSUHVHQFH
&RXQWHUIDFWXDOVPLJKWEHXQGHUVWRRGDVVWDWHPHQWVRIZKDWZRXOGRFFXULIVRPHWKLQJ
RWKHUWKDQWKHSUHVHQWVWDWHRIDIIDLUVKDSSHQHGHJWKHJODVVZRXOGEUHDNLI,ZHUHWR
GURSLWRQWKHIORRU$SUHGLFWLYHPRGHOEDVHGRQFRXQWHUIDFWXDOVWDNHVLQWRDFFRXQW
QRWMXVWWKHOLNHO\FDXVHRIDVHQVRU\LQSXWEXWWKHOLNHO\FDXVHRIDVHQVRU\LQSXW
EDVHGRQDUHSHUWRLUHRISRVVLEOHDFWLRQV6HWK8VHGLQHYHU\GD\VFLHQFH
%HDWRQFRXQWHUIDFWXDOVLQIRUPXVKRZDQLQWHUDFWLRQPLJKWRFFXUEHWZHHQDQ
DJHQWDQGLWVHQYLURQPHQWLQYDULRXVVFHQDULRV7KHLQWHUDFWLRQPD\RUPD\QRWEH
FDUULHGRXWEXWLWFRXOGSRVVLEO\KDSSHQLQUHDOLW\6HWK¶VWKHRU\FODLPVWKDWWKHODFN
RISHUFHSWXDOSUHVHQFHLQV\QDHVWKHVLDLVGXHWRSRRUFRXQWHUIDFWXDOVRZLQJWRD
VPDOOHURUQRQH[LVWHQWUHSHUWRLUHRIOLNHO\UHDOZRUOGVHQVRU\LQSXWV 
 
7KLVLQWHUHVWLQJDFFRXQWKDVUHFHLYHGDQXPEHURIUHVSRQVHV)URHVH+RKZ\
0DGDU\0HW]LQJHU2¶5HJDQ	'HJHQDDU5RXZ	
5LGGHULQNKRIYDQ/HHXZHQ0DGDU\FRPSDUHVFRXQWHUIDFWXDO
ULFKQHVVLQYLVXDODQGRWKHUVHQVRU\PRGDOLWLHVZKHUHLQWKHODWWHUFDVHVRQO\VRPH
FRXQWHUIDFWXDOLQIRUPDWLRQPD\EHUHTXLUHGIRUSHUFHSWXDOSUHVHQFH)RUH[DPSOH
WKHUHDUHIDUPRUHFRXQWHUIDFWXDOSRVVLELOLWLHVDYDLODEOHWRXVLQYLVLRQWKDQIURP
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VRXQG:HFDQYLVXDOO\REVHUYHDQREMHFWIURPPDQ\GLIIHUHQWDQJOHVE\PRYLQJRXU
H\HVDORQHEXWIHZHURSWLRQVDUHDYDLODEOHWRXVIURPDQDXGLWRU\SHUVSHFWLYH7KLV
PLJKWVXJJHVWWKDWDXGLWRU\LQSXWQHHGEHIDUOHVVFRXQWHUIDFWXDOO\ULFKWKDQYLVXDO
LQSXWWRDFKLHYHSHUFHSWXDOSUHVHQFH0DGDU\SURSRVHVDPRGLILFDWLRQWR6HWK¶V
SURSRVDO,QVWHDGRIWKHGHJUHHRISUHVHQFHGHSHQGLQJXSRQWKHGHJUHHRIULFKQHVVRI
FRXQWHUIDFWXDOLQIRUPDWLRQ³VRPHFRXQWHUIDFWXDOLQIRUPDWLRQ´UHJDUGLQJ
VHQVRULPRWRUFRQWLQJHQFLHVLVUHTXLUHGIRUSHUFHSWXDOSUHVHQFHS+RZHYHU
0DGDU\TXHVWLRQVZKHWKHUHYHQWKLVPRGLILFDWLRQPLJKWH[SODLQWKHDSSDUHQWODFNRI
SUHVHQFHLQV\QDHVWKHWLFFRQFXUUHQWVDVNLQJZKHWKHUWKHUHDUHDQ\VHQVRULPRWRU
FRQWLQJHQFLHVLQV\QDHVWKHWLFFRQFXUUHQWVDWDOO"0DGDU\VXVSHFWVQRWEXWRQHPLJKW
DUJXHRWKHUZLVH 
 
)URHVH¶VPDLQFKDOOHQJHWR6HWK¶VH[SODQDWLRQLVWKDWFRXQWHUIDFWXDOSUHGLFWLYH
SURFHVVLQJRQO\DSSHDUVWRDGGUHVVSHUFHSWXDOSUHVHQFHDQGQRWWKHDSSHDUDQFHRI
UHDOLW\DQGWKDWLWLV³WKHDEVHQFHRIWKHODWWHUDQGQRWRIWKHIRUPHUWKDWLVDQ
HVVHQWLDOSURSHUW\RIV\QHVWKHWLFH[SHULHQFH´S%\QRWGLVWLQJXLVKLQJ
VXIILFLHQWO\EHWZHHQWKHWZR)URHVHDUJXHVWKDW6HWKGRHVQRWDFFRXQWIRUW\SHVRI
V\QDHVWKHVLDWKDWLQIDFWPLJKWSUHVHQWVRPHNLQGRISHUFHSWXDOSUHVHQFH:KLOHLWPD\
EHPRUHGLIILFXOWWRDWWULEXWHVHQVRULPRWRUFRQWLQJHQFLHVWRVRPHIRUPVRI
V\QDHVWKHVLDWKDQRWKHUVPXVLFFRORXUV\QDHVWKHVLDLVRIWHQDFFRPSDQLHGE\VKDSHV
WH[WXUHVDQGPRYLQJODQGVFDSHV(DJOHPDQ	*RRGDOHVLPLODUWRWKHWXQQHOV
UHSRUWHGLQVSDWLDOVHTXHQFHV\QDHVWKHVLD*RXOGHWDO$OWKRXJK³WKLV
FRQWH[WXDOVSDFHDSSHDUVDVGLVWLQFWIURPWKHUHDOZRUOG´)URHVHS
FRXQWHUIDFWXDOVE\WKHPVHOYHVFDQQRWH[SODLQWKHODFNRIUHDOLW\RIFRQFXUUHQWVDVWKH
H[SHULHQFHRIFRXQWHUIDFWXDOVPD\UHPDLQVXUSULVLQJO\ULFK$QHQDFWLYHDFFRXQWRI
SHUFHSWLRQGRHVQRWDWWHPSWWRH[SODLQYHULGLFDOH[SHULHQFHLQWHUPVRILQWHUQDO
UHSUHVHQWDWLRQEXWE\KRZWKDWH[SHULHQFH³LVVKDSHGE\WKHUHDOZRUOG´S
,QGHHGVXFKSKHQRPHQDOH[SHULHQFHDVUHSRUWHGLQPXVLFFRORXUV\QDHVWKHVLDPLJKW
RIIHUDSHUFHSWXDOSUHVHQFHLQDVLPLODUIRUPWRWKRVH%HDWRQDWWULEXWHVWR
YLVXDOPHPRU\&RXQWHUIDFWXDOVPD\RSHUDWHHYHQLQLPDJLQDU\FRQWH[WVDQGLWLV
RQO\WKHODFNRIUHDOLW\WKDWGLVWLQJXLVKHVV\QDHVWKHWLFFRORXUIURPYHULGLFDO%HDWRQ
FODLPVWKDWERWKYLVXDOPHPRU\DQGYLVXDOLPDJLQDWLRQDUHWKHPVHOYHVW\SHVRI
LQWHUDFWLRQZLWKWKHZRUOGDQGJLYHVH[DPSOHVRIKRZZHDUH³SRLVHGWRDFW´S
HYHQZKHQHQFRXQWHULQJKDOOXFLQDWLRQVRIDXQLFRUQRUDQLOOXVLRQRIDWRPDWR
$OWKRXJKWKHXQLFRUQGRHVQRWDQGFDQQRWH[LVWLQWKHZRUOGZHFDQJDLQDQ
XQGHUVWDQGLQJE\XVLQJFRXQWHUIDFWXDOVRIKRZZHZRXOGDFWLIWKHVHREMHFWVZHUH
DFWXDOO\SUHVHQW6KRHPDNHU)RUH[DPSOH2¶5HJDQDQG'HJHQDDUFRPSDUe a 
synaesthetic experience to the ability ³to vividly imagine WKLQJVWKDWDUHDEVHQW´ 
VXJJHVWLQJWKDWWKHUHOHYDQWFRUWLFDODFWLYLW\UHPDLQV³GDQJOLQJ´(2014, p. 131): in the 
sense that the cortical activity is not related to current sensorimotor events happening 
in the environment (Hurley & 1Rs, 2003). ,QGHHG6FKXERW]SURYLGHVHYLGHQFH
VXSSRUWLQJDQH[SODQDWLRQDVWRKRZDVLPXODWLRQRIHYHQWVLQFOXGLQJDXGLWRU\HYHQWV
PD\EHUHDOLVHGLQRXUVHQVRU\PRWRUV\VWHPHYHQWKRVHWKDWZHDUHXQDEOHWR
UHSURGXFHRXUVHOYHV 
 
$FFRUGLQJWR2¶5HJDQ	'HJHQDDU³sensorimotor theory itself already has the 
resources to explain synaesthesia´ (2014, p. 131). Bodiliness, grabbiness and 
insubordinateness are able to go beyond the idea of explaining perceptual presence in 
terms of counterfactual richness, and are equipped to explain all sensory experience. 
The argument here is WKDWVHQVRULPRWRUFRQWLQJHQFLHVFDQEHDWWULEXWHGWRFDVHVRI
  14 
PXVLFFRORXUV\QDHVWKHVLD:HFDQLPDJLQHRXULQWHUDFWLRQZLWKWXQQHOVDQGVKDSHVLQ
DPRYLQJVSDWLDOODQGVFDSHRUWKHH[SHFWHGIHHORIFHUWDLQWH[WXUHVResonating with 
%DUVDORX¶V366WKHRU\, a fragment of the original sensorimotor state might be placed 
in memory (Jacobson, 2013) explaining why a synaesthetic concurrent may appear 
disembodied from the original sensorimotor qualities of its inducer. It may appear that 
a synaesthetic concurrent ³seems to have little to do with the SMCs underwriting the 
perception of the LQGXFHU´(Seth, 2014, p. 105), but once the sensorimotor 
contingencies of experiencing red have been mastered, then red can be re-enacted in 
an atypical way.  
 
Music-Colour Synaesthesia as a Variant of General Human Cognition 
 
$OWKRXJKQHYHUGLUHFWO\UHIHUULQJWRDQHQDFWLYHRUVHQVRULPRWRUDSSURDFK6ROOEHUJHU
VWUHVVHVWKDWWKHH[WHQWWRZKLFKDQLQGLYLGXDOLVDEOHWRLQWHUDFWZLWKWKHLU
HQYLURQPHQWKDVDQLPSRUWDQWIXQFWLRQDOUROHZKHQFKDUDFWHULVLQJDSHUFHSWXDO
H[SHULHQFHDVYHULGLFDO)XUWKHUPRUHLIWKHSHUFHLYHULVDEOHWRGLVWLQJXLVKDQG
LQWHUDFWZLWKH[WHUQDOREMHFWVLQWKHZRUOGWKHQKRZWKHH[SHULHQFHLVHPERGLHG
ZKHWKHUDVDWDVWHRUDFRORXUHGVRXQGLVLUUHOHYDQW6ROOEHUJHUSS±
$FNQRZOHGJLQJWKDWGLIIHUHQWW\SHVRIV\QDHVWKHVLDPLJKWUHTXLUHGLIIHUHQW
H[SODQDWLRQVIRUWKHLUFDXVH6ROOEHUJHUDUJXHVWKDWQRWDOOIRUPVRIV\QDHVWKHVLD
VKRXOGEHYLHZHGDVDQRQYHULGLFDOH[SHULHQFHDQGWKDWVRPHV\QDHVWKHVLDVVKRXOG
EHYLHZHGDVD³QRUPDOYDULDQWRIKXPDQSHUFHSWLRQ´S6ROOEHUJHUUHIHUV
WRPXVLFFRORXUV\QDHVWKHVLDDVDIRUPWKDWSUHVHQWVWRWKHSHUFHLYHUVRPHWKLQJDERXW
WKHLUUHDOZRUOGHQYLURQPHQW6SHFLILFDOO\V\QDHVWKHWHVZLWKWKLVW\SHRIV\QDHVWKHVLD
DUHDEOHWRPHHWWKHIROORZLQJWZRFRQGLWLRQV 
 
7KH\OLWHUDOO\DWWULEXWHWKHVHQVRU\SURSHUWLHVRIWKHV\QHVWKHWLFH[SHULHQFHVWR
WKHGLVWDOVWLPXOXVLWVHOI 
 
7KH\GRQRWWDNHWKHLUV\QHVWKHWLFH[SHULHQFHVWREHQRQYHULGLFDOHJLOOXVRU\
RUKDOOXFLQDWRU\S 
 
6ROOEHUJHUSFLWHVH[SHULHQFHVIURPPXVLFFRORXUV\QDHVWKHWHVFROOHFWHG
E\&\WRZLF 
 
$SHUVRQZKRVLQJVZLWKOLWWOHSKUDVLQJRUYDULDWLRQLQYROXPHKDVDVWUDLJKWOLQH
YRLFH$EDULWRQHKDVDURXQGVKDSHWKDW,IHHO7KLVLVVRREYLRXVLW¶VDOOYHU\
ORJLFDO,WKRXJKWHYHU\RQHIHOWWKLVZD\:KHQSHRSOHWHOOPHWKH\GRQ¶WLW¶VDV
LIWKH\ZHUHVD\LQJWKH\GRQ¶WNQRZKRZWRZDONRUUXQRUEUHDWKH&\WRZLF
S 
 
7KHVKDSHVDUHQRWGLVWLQFWIURPKHDULQJWKHP²WKH\DUHSDUWRIZKDWKHDULQJLV
7KHYLEUDSKRQHWKHPXVLFDOLQVWUXPHQWPDNHVDURXQGVKDSH(DFKLVOLNHD
OLWWOHJROGEDOOIDOOLQJ7KDW¶VZKDWWKHVRXQGLVLWFRXOGQ¶WSRVVLEO\EHDQ\WKLQJ
HOVH&\WRZLFS 
 
7KHFRORXUVDQGVKDSHVH[SHULHQFHGLQPXVLFFRORXUV\QDHVWKHVLDDUHDIXQGDPHQWDO
SDUWRIWKHSKHQRPHQDOFKDUDFWHURIPXVLFDOH[SHULHQFHRUWKH³ZKDWLWLVOLNH´
1DJHOSWRKHDUPXVLFIRUV\QDHVWKHWHV&KDOPHUV6KRHPDNHU
6\QDHVWKHWHVDUHRIWHQVXUSULVHGWROHDUQWKDWQRWHYHU\RQHH[SHULHQFHVPXVLF
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DVWKH\GRDQGFDQQRWLPDJLQHH[SHULHQFLQJPXVLFLQDQ\RWKHUZD\3HUKDSVWKH
TXHVWLRQZHVKRXOGEHDVNLQJLVQRW³ZKDWLVLWOLNHWRKDYHV\QDHVWKHVLD´EXW³ZKDW
LVLWOLNHQRWWRKDYHV\QDHVWKHVLD"´ 
 
Historically, synaesthesia has been examined as a sensory/perceptual condition 
distinct from typical cognition. Yet, many different types and sub-categories of 
synaesthesia exist, DQGSXUHO\neurological explanations UHPDLQLQFRQFOXVLYH The 
similar mental processes employed by synaesthetes and non-synaesthetes (Simner, 
2012) suggest that certain synaesthesias can be described in terms of typical 
cognition. Recent research in general music cognition has moved away from a 
cognitivist approach, and explains musical experience via embodied and enactive 
theories (Schiavio et al., 2017; Schiavio et al., 2019). It is possible that certain forms 
of synaesthesia may arise from purely neurological or genetic factors. However, the 
direction of research in general music cognition and in synaesthesia point to a 
sensorimotor approach as a promising next step in explaining the phenomena of 
synaesthesia associated with music. 
 
 
Conclusion 
 
,KDYHDUJXHGWKDWPXVLFFRORXUV\QDHVWKHVLDVKRXOGEHH[DPLQHGQRWDVDVHSDUDWH
DQGGLVWLQFWFRQGLWLRQEXWDVDFRQWLQXDWLRQRIW\SLFDOSHUFHSWLRQDQGFRJQLWLRQ
5HVHDUFKLQJHQHUDOPXVLFFRJQLWLRQKDVHPEUDFHGHPERGLHGDQGHQDFWLYHDFFRXQWV
WKDWLQFOXGHDQDFWLYHUROHIRUWKHERG\DQGLWVVLWXDWHGSRZHURIDFWLRQ&HQWUDOWR
WKHVHDFFRXQWVLVKRZHQJDJHPHQWZLWKPXVLFPLJKWEHUHJDUGHGDVDQDFWRIGRLQJLQ
DFFRUGDQFHZLWK*LEVRQ¶VWKHRU\RIDIIRUGDQFHVDQGVHQVRULPRWRUWKHRU\DQGKRZ
FHUWDLQDWWULEXWHVRIDPXVLFDOHQYLURQPHQWDWWUDFWDVXEMHFW¶VDWWHQWLRQLQWKHIRUPRI
WKHLUERGLOLQHVVJUDEELQHVVDQGLQVXERUGLQDWHQHVVPeñalba-Acitores.UXHJHU
Yet DFWLYHO\H[SORULQJDQGLQWHUDFWLQJZLWKDPXVLFDOHQYLURQPHQWVKRXOGQRW
EHUHVWULFWHGWRSK\VLFDODFWVRIHQJDJHPHQWZHPRUHFRPPRQO\DVVRFLDWHZLWKGRLQJ
EXWFDQH[WHQGWRLPDJLQLQJDQGWKLQNLQJ%HDWRQ0\LQ'HHSPXVLFDO
XQGHUVWDQGLQJFDQEHDFTXLUHGZLWKRXWIRUPDOPXVLFDOWUDLQLQJWKURXJKattentive 
everyday listening .UXPKDQVO ,KDYHGHVFULEHGKRZDV\QDHVWKHWHFDQREWDLQ
DPDVWHU\RIVHQVRULPRWRUFRQWLQJHQFLHVDQGEHFRPHSRLVHGWRDFW%HDWRQ
DQGKRZWKHTXDOLW\RIWKHV\QDHVWKHWLFH[SHULHQFHLVJRYHUQHGE\DOHYHORI³dangling 
FRUWLFDODFWLYLW\´ (Hurley & Noë, 2003, p. 158). The similarities in the progression of 
research in synaesthesia and general music cognition show how music-colour 
synaesthesia might be reconciled with a sensorimotor account and YLHZHGDVD
³QRUPDOYDULDQWRIKXPDQSHUFHSWLRQ´6ROOEHUJHUS7KHSKHQRPHQRQRI
VKDSHVFRORXUVDQGWH[WXUHVH[SHULHQFHGRQKHDULQJPXVLFUHSUHVHQWVVRPHWKLQJ
DERXWWKHUHDOZRUOGHQYLURQPHQWIRUWKHV\QDHVWKHWHDQGLVLQWHJUDOWRWKHLU
SHUFHSWLRQH[SHULHQFHNQRZOHGJHDQGPXVLFDOXQGHUVWDQGLQJ 
 
7KHVHFODLPVSUHVHQWDQRSSRUWXQLW\IRUIXWXUHHPSLULFDOUHVHDUFK6WDUWLQJIURPWKH
K\SRWKHVLVWKDWV\QDHVWKHVLDDVVRFLDWHGZLWKPXVLFLVPHGLDWHGE\FRQFHSWDQG
FRQWH[WEXWJURXQGHGLQVHQVRULPRWRUDFWLRQWKHFRPPRQDOLWLHVEHWZHHQWKH
PHFKDQLVPVXQGHUO\LQJPXVLFFRORXUV\QDHVWKHVLDDQGJHQHUDOPXVLFFRJQLWLRQ
PLJKWEHWHVWHGA group of non-synaesthete musicians could undertake sufficient 
training until they were able to produce a series of triads on a keyboard to which they 
could reliably assign a specific colour. A Stroop-like task would verify that congruent 
  16 
colour-triad trials were produced with faster times and with fewer errors than 
incongruent colour-triad trials. In a second study, the newly trained group might be 
compared to a group with pre-existing music-colour synaesthesia. Ward, Tsakanikos, 
and Bray (2006)VXJJHVWWKDWthe involvement of the superior parietal lobe (SPL) in 
sensorimotor transformations is likely to be important in synaesthesia. The application 
of transcranial magnetic stimulation (TMS) disrupts neural processing in the SPL. 
Both groups would undertake the Stroop task whilst receiving TMS over the right 
intraparietal cortex. It is expected that in the non-congruent trials, interference would 
no longer be observed in either group as the TMS would un-bind the colour-triad 
associations.  
 
I hope this article will encourage a shift in thinking about music-colour synaesthesia 
as well as promote investigations of the role of our sensorimotor system and actual as 
well as imagined interactions with the environment in various forms of synaesthesia.  
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